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[57] ABSTRACT 

A kit for assembly of a modular joint prosthesis (10) 
includes at least tWo shank/body elements (22/20) sized for 
insertion into the shank of the bone and at least tWo head 
members (48) siZed to replace one bearing surface of the 
joint. Each shank/body element (22/20) has a collar (58) that 
has a shalloW Width and a circular plan vieW and that is 
formed to overhang a resected level of the bone. The collar 
(58) has a male taper on its side Wall (64). Each head 
member (48) has a ?rst geometric axis (52) therethrough and 
de?nes a part spherical cavity (49) With a skirt (66) extend 
ing about the cavity (49). The skirt (66) provides a female 
taper for receiving and providing a mechanical connection 
With the male taper on the side Wall (64) of each collar (58). 
A second axis extends (55) through the skirt (66). The ?rst 
axis (52) and second axis (55) may be coincident or offset 
from one another. 

42 Claims, 6 Drawing Sheets 
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LARGE TAPER MODULAR SHOULDER 
PROSTHESIS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of US. appli 
cation Ser. No. 08/488,585 ?led Jun. 8, 1995 now US. Pat. 
No. 5,728,161, and is a US. national phase counterpart of 
international application Ser. No. PCT/US96/10045 ?led 
Jun. 7, 1996, Which claims priority to United States appli 
cation Ser. No. 08/488,585 ?led Jun. 8, 1995. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

This invention relates to improvements in joint prosthe 
ses. It is disclosed in the context of a shoulder prosthesis but 
is believed to have utility in other applications as Well. 

There are several prostheses that employ, as part of their 
systems for joining prosthesis components, tapered locking 
joints such as Morse tapered joints and the like. There are 
also the systems illustrated and described in US. Pat. Nos. 
5,080,685; 5,181,928; 5,314,479; 4,932,974; and 4,624,674; 
European Patent Speci?cation 0,547,369 B1; Buechel 
PappasTM Total Shoulder System Implants and Instruments; 
and, Buechel-PappasTM Total Shoulder System Surgical Pro 
cedure by Frederick F. Buechel M.D. No representation is 
intended that a thorough search of all material prior art has 
been conducted or that no more material prior art exists. Nor 
should any such representation be inferred. The disclosures 
of the ’685, ’928 and ’479 patents are incorporated herein by 
reference. 

A signi?cant concern in the design of joint prostheses is 
Weight. Particularly the bearing surfaces of such prostheses 
must be made of durable materials, With such alloys as 
cobalt chrome being preferred by many physicians. 
Titanium, While it is lighter, is not as durable as cobalt 
chrome. So, titanium is not an acceptable substitute for 
many prosthetic joint bearing surfaces. The generally com 
peting desires for light Weight and durability have led to 
several multiple component prostheses. In such prostheses, 
components that do not provide bearing surfaces are fabri 
cated from someWhat less durable but typically more light 
Weight materials such as, for example, titanium. Compo 
nents that provide bearing surfaces are fabricated from 
someWhat more durable but typically heavier Weight mate 
rials such as, for example, cobalt chrome. A problem With 
many such prostheses is that they are designed Without 
optimal regard for the durability-Weight tradeoffs. 
Consequently, many bearing components are designed for 
greater strength than is necessary under the circumstances. 
An example Would be a shoulder prosthesis, the head 
member of Which is constructed from cobalt chrome and the 
body/shank element of Which is made from titanium alloy. 
Although the head is constructed from extremely durable 
cobalt chrome, it is a thick-Walled component, making it 
heavier than necessary to perform its bearing function. The 
head’s thick-Walled design is related in part to the manner in 
Which it is joined to the body/shank element of the shoulder 
prosthesis. Usually this involves multiple butt joint and/or 
tapered surfaces and threaded fasteners, all of Which add to 
the Weight of the prosthesis. 

Another signi?cant consideration in the design of such 
joint prostheses is range of motion. Designs strive to achieve 
the natural range of motion of a healthy joint. HoW the head 
member and body/shank element are joined in the shoulder 
prosthesis example described above, clearly affects the 
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2 
range of motion available in said prosthesis. In a feW of the 
shoulder joint prostheses identi?ed above, for example, 
some potential bearing surface on the humeral component’s 
head is lost. Such loss is due to the technique used to connect 
the head to the body/shank element of said humeral com 
ponent. 

Yet another signi?cant consideration in the design of such 
joint prostheses is the positioning of the head on the body/ 
shank portion to achieve a natural shoulder joint alignment. 
This alignment varies from patient to patient. Therefore, 
some designs have securing pins that ?x an eccentric align 
ment of the head upon a spacer. See for example US. Pat. 
No. 5,358,526. These pins can add to the Weight of the head. 
What is needed is a modular shoulder prosthesis that has a 
lighter Weight head member Whose alignment on the shank 
element can be adjusted easily by the caregiver to provide a 
custom-?t orientation for each patient and that itself coop 
erates With the body/shank to lock into a secure and ?xed 
position. 

It is an object of the invention to provide a lighter Weight 
con?guration for a prosthesis. 

It is another object of the present invention to provide a 
design for a multiple component joint prosthesis that makes 
more effective use of potentially available joint bearing 
surface. 

It is another object of the invention to provide a multiple 
component joint prosthesis that has a head member formed 
for eccentric alignment on a shank/body element. 

Yet another object of the invention is to provide a multiple 
joint prosthesis that has a collar that prevents sliding move 
ment of the prosthesis into the medullary passageWay of a 
bone and taper-locks a head member in a ?xed position 
thereon. 

It is still another object of the present invention to provide 
a joint prothesis having a head member formed for eccentric 
alignment on a shank/body element and for taper-locking 
engagement on the shank/body element. 

According to an aspect of the invention a kit for assembly 
of a modular joint prosthesis that can replace a head, neck, 
and adjacent portions of a bone of the joint comprises at least 
tWo shank/body elements. Each element is siZed for inser 
tion into the shank of the bone. At least tWo head members 
are also provided. Each head member is siZed to replace one 
bearing surface of the joint. In addition, each shank/body 
element comprises an upper collar that lies superimposed on 
the resected level of the bone in the completed prosthetic 
joint. The collar provides a male taper at its outer diameter. 
Each head member has a ?rst geometric axis therethrough. 
Moreover, the head member de?nes a part spherical cavity 
and includes a skirt extending about the cavity. The skirt 
provides a complementary female taper for receiving the 
male taper of each shank/body element. Asecond geometric 
axis extends through the skirt along its central geometric 
axis. The ?rst and second axis may be coincident in accor 
dance With the present invention. The second axis is, 
hoWever, offset from the ?rst axis in preferred embodiments 
to enable the head member to undergo eccentric alignment 
on the collar. Engagement of the female taper on the male 
taper provides a mechanical connection betWeen the head 
and the shank/body element that may be the sole mechanical 
connection in the preferred embodiments. It Will be 
appreciated, hoWever, that one skilled in the art may ?nd 
additional techniques for supplementing the taper lock con 
nection Without departing from the scope of this invention. 

According to another aspect of the invention, a joint 
prosthesis consists essentially of an integral shank and body. 
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The body includes a collar having a male taper toward a 
complementary bearing surface to the prosthesis. Ahead has 
a geometric axis therethrough and a female taper de?ning a 
second geometric axis that may be coincident With the ?rst 
axis or offset from the ?rst axis in preferred embodiments. 
The female taper is complementary to the male taper of the 
collar to receive the collar in the assembled joint. 

According to another aspect of the invention, a joint 
prosthesis comprises a ?rst component and a second com 
ponent. This second component consists essentially of an 
integral shank and body. The body includes a collar having 
a male taper toWard the ?rst component in the assembled 
joint. The second component consists essentially of a head 
having a geometric axis therethrough and a female taper 
complementary to the male taper of the collar. The female 
taper may be in concentric alignment With the head member 
about the geometric axis. HoWever, the female taper is offset 
from the geometric axis in preferred embodiments. This 
female taper is formed to receive the collar in the assembled 
joint. 

According to another aspect of the invention, a joint 
prosthesis assembly that can replace a head, neck, and 
adjacent portion of a ?rst bone of the joint removed at a 
resected level comprises a head member and a shank/body 
element. That element comprises a body element With a 
shank element extending doWnWardly therefrom. The shank 
element is formed to be received in a shank of the resected 
?rst bone. The body element includes a collar portion to be 
adjacent the resected level. The collar portion has a radially 
outer peripheral surface. This outer surface provides a 
peripheral engaging surface extending aWay from the 
resected level toWard an opposite bearing surface of a 
second bone of the joint. A head member provides a spheri 
cal outer bearing surface facing the opposite bearing surface 
and having a geometric axis extending therethrough. The 
head member also includes an inner surface having, at its 
radially outer extent, a corresponding peripheral surface. 
This peripheral surface engages the collar engaging surface 
after the shank/body element is installed in the shank of the 
bone. The peripheral engaging surface also de?nes a second 
geometric axis therethrough. The second axis may be coin 
cident With the ?rst axis or, in preferred embodiments, offset 
and substantially parallel to the ?rst axis. The engaging 
surfaces provide a mechanical connection betWeen the head 
member and the shank/body element that may be the sole 
connectors. 

Additional objects, features and advantages of the inven 
tion Will become apparent to those skilled in the art upon 
consideration of the folloWing detailed description and pre 
ferred embodiments exemplifying the best mode of carrying 
out the invention as presently perceived. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a fragmentary exploded perspective 
vieW of an apparatus constructed according to the invention; 

FIG. 2 illustrates a fragmentary longitudinal sectional 
vieW through the apparatus of FIG. 1 assembled; 

FIG. 3 illustrates a fragmentary longitudinal sectional 
vieW through an apparatus according to the present inven 
tion; 

FIG. 4 illustrates a longitudinal sectional vieW of an 
alternative detail to a detail of the apparatus illustrated in 
FIGS. 1—3; 

FIG. 5 illustrates a fragmentary longitudinal sectional 
vieW through an apparatus according to the present inven 
tion; 
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4 
FIG. 6 illustrates a much enlarged fragmentary longitu 

dinal sectional vieW through an apparatus according to the 
invention; 

FIG. 7 illustrates a fragmentary longitudinal section vieW 
of an alternative detail to the detail illustrated in FIG. 6; 

FIG. 8 illustrates a fragmentary longitudinal sectional 
vieW through a prior art device illustrating a problem 
addressed by the present invention; 

FIG. 9 illustrates a fragmentary sectional vieW, taken 
generally along section lines 9—9 of FIG. 8; 

FIG. 10 illustrates a fragmentary longitudinal sectional 
vieW of an apparatus constructed according to the invention; 

FIG. 11 illustrates a fragmentary section vieW, taken 
generally along section lines 11—11 of FIG. 10; 

FIG. 12 illustrates a fragmentary sectional vieW, taken 
generally along section lines 12—12 of FIG. 10; 

FIG. 12a illustrates an alternative detail to the detail 
illustrated in FIG. 12; 

FIG. 13 illustrates a fragmentary longitudinal sectional 
vieW of an alternative detail to the details illustrated in FIGS. 
11, 12 and 12a; 

FIG. 14 illustrates a fragmentary sectional vieW taken 
generally along section lines 14—14 of FIG. 13; 

FIG. 15 illustrates a fragmentary exploded perspective 
vieW of an alternative apparatus constructed according to the 
invention; 

FIG. 16 illustrates a longitudinal sectional vieW of a detail 
of the apparatus illustrated in FIG. 15; 

FIG. 17 illustrates a vieW taken along lines 17—17 of 
FIG. 16; 

FIG. 18 illustrates a longitudinal vieW With portions 
broken aWay of the apparatus of FIG. 15, assembled; 

FIG. 19 illustrates a fragmentary longitudinal sectional 
vieW through the apparatus of FIG. 15, assembled; and 

FIG. 20 illustrates a vieW taken along lines 20—20 of 
FIG. 19. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring noW to FIG. 1, a shoulder prosthesis 10 includes 
a humeral body element 20, a shank element 22, and a head 
member 48. This head member 48 is formed to be mounted 
on the body element 20. The body element 20 can be formed 
integrally With, or as a separate component from the shank 
element 22. If the tWo elements 20, 22 are formed separately, 
any suitable means such as Welding, soldering, threaded 
engagement, either With or Without (a) suitable adhesive(s), 
or the like can be used to join them together at a joint 24. See 
FIG. 1. 
The body element 20 is provided With ribs 26, 28, 30 and 

32. Ribs 26, 28, 30 and 32 guide the humeral body 20 and 
shank 22 as they are inserted into a medullary passageWay 
34 from the prepared proximal end 36 of the humerus 38. 
Ribs 26 and 30 are generally straight sided ribs that extend 
generally parallel to the centerline 40 of shank 22. Ribs 28 
and 32 on the other hand are someWhat Wedge-shaped. Each 
rib 28, 32 is slightly larger or thicker adjacent the proximal 
end 36 of humerus 38 and tapers generally to a point 42 that 
is positioned distally therefrom. See FIG. 2. Such con?gu 
ration aids the shank 22 in reducing the tendency, illustrated 
in FIGS. 8—9, of prior art humeral components to become 
tilted 44 in a varus-valgus direction during insertion into the 
medullary passageWay 34 in the humerus 38. One or more 
of ribs 26, 28, 30, 32 can be provided With suture openings 
46 in accordance With current practice. These openings 46 
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are useful in the repair of certain kinds of soft tissue injuries 
and disease. The shank/body element 22, 20 may be con 
structed from relatively light Weight, relatively less durable 
material such as titanium. 

The humeral component is also provided With the part 
spherically shaped head member 48. The required portion 50 
of a spherical surface de?ned by head 48 varies from person 
to person and for this reason, kits containing a number of 
head portions 48, 148, 248, 348, 448, 548, 648, and so on 
having shalloWer and deeper cavities 49, 149, 249, 349, 549 
and so on can be provided in kits. See FIGS. 1, 3, 4, 7, 12a, 
and 13. For this same reason, such kits can contain more 
than one stem/body portion 22, 20; 122, 120; 222, 220 and 
so on. Alternatively, if a detachable stem body portion 22, 
20, 122, 120, 222, 220 con?guration is employed, different 
numbers (for example, only one) of body(ies) 20, 120 and 
stems 22, 122, 222 can be provided. See FIGS. 1, 3, 13 and 
14. While only one head member 48, body 20, and stem 22 
Will be discussed hereafter, except With reference to pre 
ferred embodiments, it Will be appreciated that a plurality of 
head members 48, 148, 248, 348 . . . , bodies 20, 120, 220 
. . . , and stems 22, 122, 222, 322 . . . may be provided in 

a kit for assembly of a shoulder prosthesis. The head 
portions 48 illustratively are constructed from durable mate 
rial such as, for example, a cobalt chromium alloy. Although 
such materials typically are someWhat heavy, Weight is 
optimiZed by the thin Wall construction of heads 48 With 
their attendant generally part spherical cavities 49. 

In any event, an attachment mechanism 56 is provided to 
couple any head member 48 to the body 20 of any shank/ 
body element 22/20. See FIG. 1. Attachment mechanism 56 
includes a disk-shaped collar 58 of uniform siZe and shape 
formed at the proximal end of each shank/body element 
22/20. The collars 58 are shalloW in Width and circular in 
plan vieW. Collars 58 have a smaller circle or upper disk 
portion 60 more proximal to the glenoid in an assembled 
prosthetic joint and a larger circle or loWer disk portion 60 
more remote from the glenoid in an assembled prosthetic 
joint. A radially outer peripheral surface or sideWall 64 of 
each collar 58 extends betWeen the larger circle 62 and the 
smaller circle 60. Preferably, the side Wall 64 converges 
from the larger circle 62 toWard the smaller circle 60 to 
provide an exterior or male taper. The taper may also be a 
curve, for example, exponential, a curve of a conic section— 
circle, ellipse, parabola, hyperbola or the like, as illustrated 
in FIG. 7. This disk-shaped collar 58 is formed to minimiZe 
its thickness or height While maximiZing its diameter or 
Width. For example, a preferred collar has a thickness height 
of about 0.1 to about 0.25 inches (0.25 cm—0.64 cm) and a 
diameter, of the large circle 62 of about 0.8 inches (2.0 cm). 
Thus, the disk-like collar 58 has an axial depth of about Vs 
to about 1A of the diameter of the largest diameter of the 
collar 58. It is understood that the overall diameter of the 
collar 58 may vary in order to be received by variety of head 
members 48. Importantly, the large circle 62 of the collar 58 
is siZed to overhang, or be superimposed on the resected 
level 78 of the bone. See FIGS. 2, 6, 7, 19 and 20. The 
superimposed positioning of the collar 58 on the bone 
substantially prevents the shank/body element 22, 20 from 
sinking into the medullary passageWay 34 in the humerus 
38. 

Referring noW to FIG. 20, the large circle 62 of the collar 
58 presses against the resected level 78 of the bone. 
Generally, the large circle 62 extends 360° about the med 
ullary passageWay 34 that receives the shank/body element 
22/20. This engagement substantially stabiliZes the shank/ 
body element 22/20 in the bone. Grooves or cuts 92 are 
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6 
made in the humerus 38 bone during insertion of the shank 
22 in the medullary passageWay 34 and that the resected 
level 78 is not alWays a smooth planar surface. Therefore, it 
is understood that the large circle 62 of the collar 58 Will not 
necessarily press against the resected level 78 at all points a 
full 360° about the axis 55. HoWever, the engagement of the 
collar 58 and humerus 38 at the resected level 78 Will serve 
to block both sliding movement and tilting of the prosthesis 
10 in the bone. 
The head members 48 of any kit have a geometric axis 52 

therethrough and are selectively mounted on one of the 
collars 58. The heads 48 may be constructed from a durable 
material such as, for example, a cobalt chromium alloy. 
Although such materials typically are someWhat heavy, 
Weight is optimiZed by the thin Wall construction of heads 
48, With their attendant generally part spherical cavities 49. 
Each of the head members 48 of any kit are further provided 
With a concave inner surface 51 having, at its radially outer 
extent, a peripheral surface or skirt 66. The skirts 66 have 
side Walls 68 de?ning an opening 54 therethrough that is 
siZed to receive at least a portion of the side Wall 64 of the 
collar 58 therein. The opening 54 leads to the part spherical 
cavity 49. See FIG. 1, 4, 15 and 16. The second geometric 
axis 55 extends through the center of the opening 54 and 
thus through the skirt 66. As shoWn in FIGS. 1—14 this 
second axis 55 may be coincident With the ?rst geometric 
axis 52. In an alternative embodiment the second axis 55 is 
spaced-apart from the ?rst geometric axis 52. See FIGS. 
15—19. This offset positioning of the second axis 55 frog the 
?rst axis 52 results in eccentric alignment of the head 
member 48 on the shank 20. 
The interaction betWeen the collar 58 and the skirt 66 

blocks rotation of head member 48 about axis 52 after the 
caregiver has selected a custom-?t orientation. Such inter 
action also serves to securely lock the head member 48 on 
the attachment mechanism 56 of the collar 58. As shoWn in 
FIGS. 15 and 19 the skirt 66 has an outer ring 70 and an 
inner ring 72. The Walls 68 provide complementary interior 
or female tapers that are siZed to engage and lock With the 
male taper on side Wall 64. If the tapers of Walls 64 in any 
kit are straight, the tapers of the Walls 68 of the head 
members 48 in that kit are also straight. If one set 64 of 
tapers are parabolic sections, the other set 68 of tapers are 
complementary parabolic sections, and so on. 
The length of the male taper on side Wall 64 and axial 

depth of the female taper may vary and do not materially 
affect the locking capabilities of the collar 58 and sideWall 
64. Importantly, the axial depth of the female taper is 
typically less than the length of the side Wall 64. Therefore, 
When assembled, the side Wall 64 extends slightly beloW the 
level of the skirt 66. See FIG. 19. This positioning substan 
tially prevents engagement of the skirt 66 With the humerus 
38. Typically the head member 48 is situated about 0.01 to 
about 0.04 inches (0.02 to about 0.1 cm) above the large 
circle 62. 
The tapers 64, 68 are locking tapers. That is, in straight, 

symmetric tapers, the included angle betWeen diametrically 
opposite points on the collar 58 Will be greater than Zero 
degrees and less than or equal to fourteen degrees. In 
symmetrically tapered Wall 68, the angle betWeen the outer 
rim 70 and the inner rim 72 is greater than Zero degrees and 
less than or equal to seven degrees. A curved taper can be 
achieved if the acute angles betWeen tangents to the curve 
over much of its length and perpendicular to the surfaces 60, 
62 are greater than Zero degrees and do not exceed seven 
degrees. Therefore, in the preferred embodiment the inter 
action betWeen side Walls 68 and 64 provide the sole 
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mechanical connection between head member 48 and body 
20. Such a taper-lock attachment prevents both detachment 
of the head member 48 from the body 20 and rotation of the 
skirt 66 about the second geometric axis 55. 

In preferred embodiments, the head member 48 is formed 
for eccentric alignment on the body element 20. The second 
axis 55 is offset from the ?rst geometric axis 52 to allow for 
selective eccentric alignment of the head member 648 on the 
body element 20 at any one of an in?nite number of 
selectively variable angular positions about the second axis 
55. While only one head member 648 is illustrated, it Will be 
appreciated that a plurality of head members 48 of different 
shapes and siZes may be provided in a kit for assembly With 
a body element 20. 

The head member 648 may be positioned 360° about the 
second axis 55 on the collar 58. See FIG. 18. Thus, as 
positioning occurs, the ?rst geometric axis 52 revolves about 
said second axis 55. See, for example the relative position 
ing of axis 55 as shoWn by a pre-determined radius 57 in 
FIG. 18. Revolving the second axis 55 about the ?rst 
geometric axis 52 of the head member 648 alloWs the 
caregiver to custom-select the angular position of the head 
member (as shoWn, for example in phantom). Thus, the head 
member 48 can be mounted on the collar 58 in any number 
of positions about the second axis 55. 

In the preparation of the proximal end 36 of humerus 38 
to receive a prosthesis according to the invention, the 
proximal end 36 is resected. The caregiver inserts the 
assembled shank 22 and body 20 into the resected humerus 
38 until it is stopped by the engagement of the surface 62 of 
collar 58 With the humerus 38. See, for example, FIG. 20. 
Thus, the surface 62 (in phantom) overhangs the resected 
surface 78 and engages the humerus 38. The head member 
48 is then aligned With the collar 58 of the body 20 such that 
the female and male tapers are not engaged. Head member 
48 is then taper locked into a secure locked engagement on 
the collar 58. Generally, the collar 58 Will be thick enough 
to alloW full engagement of the side Wall 68 With some of the 
Wall 64 of the collar 58. This engagement Will prevent 
interference of proximal end 36 of humerus 38 With skirt 66 
and insure maximum retention of head member 48 on collar 
58. This can further be insured by provision of an illustra 
tively circular ?ange 80 adjacent collar 58. Se FIG. 5. 

In preferred embodiments, prior to locking the head 
member 48 on the collar 58 the caregiver can situate the 
head member 648 in an offset position as shoWn in phantom 
in FIG. 18. This alters the positioning of the geometric axis 
52 of the head member on the collar 58. Moreover, such 
positioning can continue until the head member 648 is 
positioned in a suitable eccentric alignment for the particular 
patient. 

Therefore, the kit of the present invention provides a 
modular shoulder prosthesis having at least one but prefer 
ably at least tWo or more shank/body element 22,20 and at 
least one, but preferably at least tWo or more light-Weight 
durable head members 48. In preferred embodiments, the 
head member 48 is aligned on the element 22, 20 in a variety 
of eccentric positions. Moreover, the head member 48 itself 
cooperates With the shank/body element 22, 20 to taper-lock 
said member 48 and element 22, 20 together. The taper-lock 
provides a mechanical connection therebetWeen. 

Referring noW to FIGS. 5, 12, 12a, 13 and 14, venting of 
the cavity 49 during installation of head portion 48 onto 
collar 58 is achieved by providing one or more of a discon 
tinuity 84 in Wall 68 (FIG. 12), a discontinuity 86 in Wall 64 
(FIG. 12a), and a passageWay 88, 188 through collar 58 
from surface 60 to a remote location 90, 190 on stemn/body 
portion 22/20. 
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Alternative forms of standard attachment mechanism 56 

are also contemplated. For example, and as illustrated in 
FIG. 13, complementary threads 164, 168 are provided on 
the outer Wall of collar 158 apd the inner Wall of skirt 166, 
respectively. 

Although the invention has been described in detail With 
reference to certain preferred embodiments, variations and 
modi?cations exist Within the scope and spirit of the inven 
tion as described and de?ned in the folloWing claims. 
We claim: 
1. A kit for assembly of a modular joint prosthesis for 

replacement of a head, neck and adjacent portions of a bone 
of the joint, the kit comprising, 

at least tWo shank/body elements, With each element siZed 
for insertion into the shank of the bone, each shank/ 
body element comprising an upper collar having a ?rst 
circular portion formed to lie adjacent the rejected level 
of the bone, a second circular portion spaced-apart from 
the ?rst circular portion, and a side Wall at an outer 
diameter of the collar, the side Wall converging from 
the ?rst portion to the second portion and providing a 
male taper thereon, and 

at least tWo head members With each head member siZed 
to replace one of the bearing surfaces of the joint, each 
head member de?ning a cavity having a geometric axis 
therethrough and providing a skirt de?ning an opening 
into the cavity the opening having a second axis 
therethrough that is offset relative to the geometric axis, 
the skirt further providing a corresponding female taper 
de?ning the opening for receiving the male taper of 
each shank/body element, the engagement of the 
female taper on the male taper providing a mechanical 
connection betWeen the head and the shank/body ele 
ment. 

2. The kit of claim 1, Wherein the distance betWeen the 
?rst and second circles is about 0.1 to about 0.25 inches 
(0.25 cm to 0.64 cm). 

3. The kit of claim 2, Wherein the diameter of the ?rst 
circle is about 0.8 inches (2.0 cm). 

4. The kit of claim 1, Wherein the ?rst circular portion is 
formed to engage the bone at the resected level. 

5. The kit of claim 4, Wherein the male taper extends on 
the side Wall from the ?rst circular portion. 

6. The kit of claim 5 Wherein the head is mountable on the 
collar in any one of an in?nite number of selectively variable 
positions oriented 360° about the second geometric axis. 

7. The apparatus of claim 1 Wherein the kit is a kit for 
assembly of a modular shoulder prosthesis for replacement 
of a head, neck and adjacent portions of a humerus. 

8. The kit of claim 1 Wherein each shank/body element is 
provided With radially outWardly and axially extending 
stabiliZing ribs for engaging the bone, at least some of said 
ribs being slightly thicker at the proximal end and slightly 
thinner at the distal end to resist any tendency of the 
shank/body element to tilt aWay from a centerline axis as the 
element is inserted into the resected bone. 

9. The kit of claim 1 Wherein the male and corresponding 
female taper are each straight tapers. 

10. The kit of claim 1 Wherein the included angle betWeen 
the second circular portion and the ?rst circular portion of 
the male taper is greater than Zero degrees and less than or 
equal to about 14 degrees. 

11. A kit for assembly of a modular joint prosthesis for 
replacement of a head, neck and adjacent portions of a bone 
of the joint, the kit comprising, 

at least tWo shank/body elements, With each element siZed 
for insertion into the shank of the bone, each shank/ 
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body element comprising an upper collar having a ?rst 
circular portion formed to lie adjacent the resected level 
of the bone, a second circular portion spaced-apart from 
the ?rst circular portion, and a side Wall at an outer 
diameter of the collar, the side Wall converging from 
the ?rst portion to the second portion and providing a 
male taper thereon having a predetermined thickness, 
and 

at least tWo head members With each head member siZed 
to replace one of the bearing surfaces of the joint, each 
head member de?ning a cavity having a geometric axis 
therethrough and providing a skirt de?ning an opening 
having a second axis therethrough that is offset relative 
to the geometric axis, the skirt further providing a 
corresponding female taper for receiving the male taper 
of each shank/body element, the engagement of the 
female taper on the male taper providino a mechanical 
connection betWeen the head and the shank/body 
element, the female taper of the skirt being formed to 
receive the male taper to a depth less than the thickness 
of the male taper so that the skirt is spaced apart from 
the bone at the rejected level in the assembled joint. 

12. A joint prosthesis apparatus consisting essentially of 
an integral shank and body, the body including a collar 

having a ?rst circular portion formed to lie adjacent a 
resected level of the bone and a male taper extending 
from the ?rst circular portion toWard a complementary 
bearing surface of the prosthesis, and 

a head de?ning a cavity having a geometric axis there 
through and having a ?rst complementary female taper 
de?ning an opening into the cavity, the opening having 
a second geometric axis therethrough, the second axis 
being offset from the geometric axis, said female taper 
receiving at least a portion of the collar in the 
assembled joint. 

13. The apparatus of claim 12 Wherein the female taper 
receives the male taper of the collar in the assembled joint 
in an in?nite number of selectively variable positions about 
the second geometric axis. 

14. The apparatus of claim 13 Wherein the joint prosthesis 
comprises a shoulder prosthesis and the male taper of the 
collar is formed to be positioned proximal to a glenoid. 

15. The apparatus of claim 13 Wherein the female taper is 
mounted on the male taper and is spaced apart relative to the 
?rst circular portion of the collar. 

16. The apparatus of claim 12 Wherein the head is 
mountable on the collar in any one of an in?nite number of 
selectively variable positions oriented 360° about the second 
geometric axis. 

17. A joint prosthesis assembly for replacement of a head, 
neck and adjacent portion of a ?rst bone of the joint removed 
at a resected level, the assembly comprising 

a shank/body element formed for insertion into the 
resected ?rst bone, said element comprising a shank 
element coupled to a body element having a disk-like 
collar portion formed to lie adjacent the bone at the 
resected level, said collar portion having a radially 
outer peripheral surface formed to provide a peripheral 
engaging surface extending aWay from the resected 
level, said collar having an axial depth betWeen about 
Vs and 1/3 of the largest diameter of the collar, 

a head member having a geometric axis extending there 
through and formed to provide a someWhat part spheri 
cal outer bearing surface formed to face an opposite 
bearing surface of a second bone of the joint, and a 
peripheral surface for engaging said peripheral engag 
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ing surface of the collar after the shank/body element is 
installed in the ?rst bone, the peripheral surface of the 
head member having a second geometric axis 
therethrough, the second axis being offset from the ?rst 
axis, and 

Wherein the engaging surfaces provide a mechanical taper 
lock connection betWeen the head member and the 
shank/body element. 

18. The assembly of claim 17 Wherein the joint prosthesis 
assembly comprises a shoulder prosthesis assembly. 

19. The apparatus of claim 18 Wherein an included angle 
betWeen diametrically opposite points of the male taper is 
greater than Zero degrees and less than or equal to about 14 
degrees. 

20. The assembly of claim 17 Wherein the peripheral 
engaging surface of the head is a female taper and the 
peripheral engaging surface of the collar is a corresponding 
male taper. 

21. The assembly of claim 20 Wherein the female taper 
receives the male taper of the collar in the assembled joint 
in a plurality of positions about the second geometric axis. 

22. The assembly of claim 20 Wherein an included angle 
betWeen diametrically opposite points of the male taper is 
greater than Zero degrees and less than or equal to about 14 
degrees. 

23. The assembly of claim 17 Wherein the head member 
is mountable on the body in any one of a plurality of 
positions oriented 360° about the second geometric axis. 

24. A kit for assembly of a modular joint prosthesis for 
replacement of a head, neck and adjacent portions of a bone 
of the joint, the kit comprising, 

at least tWo shank/body elements, With each element siZed 
for insertion into the shank of the bone, each shank/ 
body element comprising an upper collar to lie adjacent 
the resected level of the bone, said collar having a ?rst 
circular portion formed to overhang the resected level 
of the bone, a second circular portion spaced apart from 
the ?rst circular portion, and a side Wall converging 
from the ?rst portion to the second portion and pro 
viding a male taper thereon having a ?rst length, and 
the collar having an axial depth of about Vs to about 1/3 
of the diameter of the ?rst circular portion, and 

at least tWo head members With each head member siZed 
to replace one of the bearing surfaces of the joint, each 
head member de?ning a cavity having a geometric axis 
therethrough and providing a skirt de?ning an opening 
having a second axis therethrough that is offset relative 
to the geometric axis, the skirt further providing a 
corresponding female taper for receiving the male taper 
of each shank/body element, the female taper having a 
second length that is less than the ?rst length, the 
engagement of the female taper on the male taper 
providing a mechanical connection betWeen the head 
and the shank/body element. 

25. A joint prosthesis for replacement of a head, neck and 
adjacent portions of a bone of the joint, the prosthesis 
consisting essentially of an integral stem and body, the body 
including a collar to be superimposed on the resected level 
of the bone and an outer surface for engagement With a head, 
the outer surface of the entire collar forming a male taper 
toWard a complementary bearing surface to the prosthesis, 
and said head having a complementary female taper corre 
sponding to the male taper of the collar to receive the collar 
in the assembled joint and provide the sole mechanical 
connection betWeen the head and the collar. 

26. A joint prosthesis assembly for replacement of a head, 
neck, and adjacent portion of a ?rst bone of the joint 
removed at a resected level, the assembly consisting essen 
tially of: 
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a stem-body element for insertion into the resected ?rst 
bone, said element comprising a body portion With a 
stem portion extending downwardly to be received in a 
shank of the ?rst bone and a collar portion to be 
superimposed on the resected level, said collar portion 
having a radially outer peripheral surface formed to 
provide a peripheral engaging surface extending aWay 
from the resected level toWard an opposite bearing 
surface of a second bone of the joint, and 

a head member formed to provide a spherical outer 
bearing surface facing the opposite bearing surface and 
a peripheral surface for engaging said collar engaging 
surface after the stem-body element is installed in the 
shank of the bone, and the engaging surfaces providing 
the sole mechanical connection betWeen the head mem 
ber and the stem-body element. 

27. A kit for assembly of a modular joint prosthesis for 
replacement of a head, neck and adjacent portions of a bone 
of the joint, the kit comprising, 

at least tWo stem-body elements, With each element siZed 
for insertion into the shank of the bone, and 

at least tWo head members With each head member siZed 
to replace one of the bearing surfaces of the joint, each 
stem-body element comprising an upper collar to lie 
adjacent the resected level of the bone, said collar 
providing a male taper at its outer diameter, 

each head member providing a corresponding female 
taper for receiving the male taper of each stem-body 
element, the engagement of the female taper on the 
male taper providing the sole mechanical connection 
betWeen the head and the stem-body element. 

28. The apparatus of claim 27 Wherein the kit is a kit for 
assembly of a modular shoulder prosthesis for replacement 
of a head, neck and adjacent portions of a humerus. 

29. The kit of claim 28 in Which said head member has a 
spherical outer bearing surface facing the glenoid of the 
shoulder and a generally part spherical inner surface to 
provide a head member having a thin Walled, generally part 
spherical Wall section, said generally part spherical inner 
surface terminating, at its radially outer extent, With said 
female taper. 

30. The kit of claim 27 in Which each stem-body element 
is provided With radially outWardly and axially extending 
stabiliZing ?ns for engaging the bone, at least some of said 
?ns being slightly thicker at the proximal end and slightly 
thinner at the distal end to resist any tendency of the 
stem-body element to tilt aWay from an axis of the bone 
shank as the element is inserted into the resected bone. 

31. A joint prosthesis consisting essentially of an integral 
stem and body, the body including a collar having a ?rst 
circular portion, a second circular portion spaced apart from 
the ?rst circular portion, and a side Wall at an outer diameter 
of the collar, the side Wall converging from the ?rst portion 
to the second portion and providing a male taper thereon 
toWard a complementary bearing surface to the prosthesis, 
and a head having a complementary female taper corre 
sponding to the male taper of the collar to receive the collar 
in the assembled joint and provide the sole mechanical 
connection betWeen the head and the collar. 

32. A joint prosthesis consisting essentially of an integral 
stem and body, the body including a collar having an outer 
surface for engagement With a head, the outer surface of the 
entire collar forming a male taper toWard a complementary 
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bearing surface to the prosthesis, and said head having a 
complementary female taper corresponding to the male taper 
of the collar to receive the collar in the assembled joint, the 
head having a complementary female taper corresponding to 
the male taper of the collar to receive the collar in the 
assembled joint to a depth less than the thickness of the male 
taper of the collar. 

33. The apparatus of claim 31 Wherein the joint prosthesis 
comprises a shoulder prosthesis, the body including a collar 
having a male taper toWard the glenoid. 

34. The apparatus of claim 31, Wherein the taper de?nes 
a solid angle greater than Zero steradians and less than about 
0.4887 steradians. 

35. The apparatus of claim 31 Wherein the taper is 
symmetrical. 

36. A joint prosthesis comprising a ?rst component and a 
second component, the second component consisting essen 
tially of an integral stem and body, the head, the outer 
surface of the entire collar forming a body including a collar 
having an outer surface for engagement With a male taper 
toWard the ?rst component in the assembled joint, and the 
?rst component consisting essentially of said head having a 
complementary female taper corresponding to the male taper 
of the collar to receive the collar in the assembled joint to a 
depth less than the thickness of the male taper of the collar. 

37. The apparatus of claim 36 Wherein the joint prosthesis 
comprises a shoulder prosthesis, the ?rst component com 
prising a glenoid component and the second component 
comprising a humeral component. 

38. The apparatus of claim 36 Wherein the taper de?nes a 
solid angle greater than Zero steradians and less than about 
0.4887 steradians. 

39. The apparatus of claim 36 Wherein the taper is 
symmetrical. 

40. A joint prosthesis assembly for replacement of a head, 
neck, and adjacent portion of a ?rst bone of the joint 
removed at a resected level, the assembly comprising: 

a stem-body element for insertion into the resected ?rst 
bone, said element comprising a body portion With a 
stem portion extending doWnWardly to be received in a 
shank of the ?rst bone and a collar portion to be 
adjacent the resected level, said collar portion having a 
radially outer peripheral surface formed to provide a 
peripheral engaging surface extending aWay from the 
resected level toWard an opposite bearing surface of a 
second bone of the joint, and 

a head member formed to provide a part spherical outer 
bearing surface facing the opposite bearing surface and 
an inner surface having, at its radially outer extent, a 
corresponding peripheral surface for engaging said 
collar engaging surface after the stem-body element is 
installed in the shank of the bone, and the engaging 
surfaces providing the sole mechanical connection 
betWeen the head member and the stem-body element. 

41. The apparatus of claim 40 Wherein the joint prosthesis 
assembly comprises a shoulder prosthesis assembly, the ?rst 
bone comprising a humerus and the opposite bearing surface 
comprising a glenoid. 

42. The shoulder of claim 40 in Which the engaging 
surface on said collar is a male taper lock surface and the 
engaging surface on the head member is a corresponding 
female taper lock surface. 

* * * * * 


